





























































































































Summary: Effectiveness of AG Prescription
main hypotheses* finding comment






















Immuno  stress marker response not supported no  either group






































































• September 2014 – Creation of Internat’l AG Working Group 
as a sub‐group of the International Countermeasure Group
• December 2014 – External Advisory Panel of AG experts 
approval of Evidence Report on artificial gravity. 
• April 2015 – HRP approval of AG Research Plan. 
• May 2015 – NASA Request for Information (RFI) on 
Biological & Physiological Effects of Partial Gravity.
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AG Research Plan
1. AG Level
– G dose‐physiological response relationship
– Humans, rodents, cells
– Parabolic flight, centrifugation, suspension, bioreactor, 
computational models
2. AG Duration and Frequency
– Continuous rotation
– Intermittent rotation
3. Health Consequences of AG
– Cross‐coupled and Coriolis accelerations
– Gravity gradient
– Intracranial pressure
4. Validation of AG Prescription
– Comparison between animal centrifugation on the 
ground and in space
– Tests of a human centrifuge in space
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1.  AG Level 
– G dose‐physiological response relationship
– Humans, rats, cells, computational models
– Ground‐based studies:
• Bioreactor
• Centrifugation with or                        
without unloading
• Parabolic flight
• Digital Astronaut Project
Detailed Research Plan
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2.  AG Duration & Frequency 
– Continuous rotation
• Large‐radius centrifuge / habitat
– Intermittent rotation
• Short‐radius centrifugation 
during bed rest / dry immersion
Detailed Research Plan (cont’d)
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3.  Health Consequences of AG
– Cross‐coupled & Coriolis
accelerations
• Rotating chair
• Slow Rotation Room
– Gravity gradient
• Large‐radius centrifuge
– Intracranial pressure
• Large‐radius centrifuge
Detailed Research Plan (cont’d)
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4.  Validation of AG Prescription
– Comparison between animal 
centrifugation on the ground 
and in space
– Space operations of a human 
short‐radius centrifuge 
– Tests of a human centrifuge in 
space
Detailed Research Plan (cont’d)
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AG‐Animal Models (Ground & Space)
